Background and Purpose: Renal cysts are the most common form of renal mass with a prevalence of 35% in people older than 50 years. Several techniques are used to manage symptomatics cysts, from sclerotherapy to open surgery. We present a safe and minimally invasive therapeutic alternative: Percutaneous endocystolysis (PE). Patients and Methods: Between 1995 and 2008, 32 patients were treated for large symptomatic Bosniak type I and II renal cysts with the PE technique. Percutaneous access was obtained by direct puncture guided by fluoroscopy or ultrasonography, percutaneous dilation, and placement of a 28F Amplatz sheath; then a 26F resectoscope with a rollerball electrode was introduced into the interior of the cyst and the whole internal surface was inspected and cauterized. After cauterization, a 20F Foley catheter was placed inside the cyst. Patients were discharged the next day, and the catheter was removed in the outpatient facility after 7 to 10 postoperative days. The variables of age, cyst volume, operative time, and length of hospital stay were statistically analyzed using the Pearson linear correlation coefficient. Results: Clinical follow-up ranged from 4 to 162 months (mean 76 mos). Percutaneous access to the cyst was obtained by blind puncture in 7 (21.8%) patients, aided by fluoroscopy in 12 (37.5%) patients, and guided by ultrasonography in 13 (40.7%) patients. Clinical improvement was observed in all patients with a success rate of 100%. The length of hospital stay was 21.7 AE 8.5 hours (range 9-48 h). The operative time was 41.8 AE 19.7 minutes (range 12-94 min). There was a low complication rate associated with the transparenchymatous PE procedure. Conclusion: PE is a safe, minimally invasive, and effective technique for the management of large symptomatic renal cysts and is associated with high success rates and low complication rates in long-term follow-up.
Introduction
R enal cysts are the most common form of renal mass with a prevalence of 35% in people who are older than 50 years. 1, 2 Usually, cysts are asymptomatic, diagnosed serendipitously, and do not need treatment 2, 3 ; however, 6% to 8% of the cysts become symptomatic and patients need to be treated.
Several techniques are used to manage renal cysts, from sclerotherapy to open surgery. 2, 4, 5 A safe and minimally invasive therapeutic alternative, percutaneous endocystolysis (PE), is presented together with a description of the technique used, the results obtained, and the efficacy of the treatment.
Patients and Methods
Between 1995 and 2008, 38 patients were treated for large symptomatic, solitary Bosniak type I and II renal cysts with the PE technique. Patients who could not be reached during data collection, did not respond to the invitation, or could not be evaluated by imaging methods were excluded from the study. Of these, 32 patients met the inclusion criteria and were included in this study.
Large symptomatic cysts were defined as those causing pain and=or a feeling of heaviness on the lumbar region, larger than 3 cm in at least one dimension, or with a volume more than 100 cc, as determined by ultrasonography (US) or CT of the urinary system. 6 The demographics of the participants in this study are listed in Table 1 , as are the treatment indications. Figure 1 shows the topographic distribution of the cysts.
All patients underwent the procedure under general or epidural anesthesia in the supine position. Percutaneous access was obtained by direct puncture using a 20-cm 18-gauge needle. Large dorsal cysts were punctured directly, blindly, based on CT. In cases of peripelvic, intrarenal, or ventral cysts, the puncture was performed guided by US or by fluoroscopy, and the route was transparenchymatous. A 0.038-inch guidewire was introduced through the needle so that it coiled inside the cyst (Fig. 2) , followed by balloon dilation of the percutaneous pathway along the guidewire. After establishing communication between the interior of the cyst and the cutaneous plane through a 28F Amplatz sheath, a 26F resectoscope (Karl Storz, Tuttlingen, Germany) with a rollerball electrode was introduced into the interior of the cyst and the internal surface was inspected and cauterized.
The intensity of eletrocautery was controlled according to the need determined by direct observation of cauterization, because this procedure was initiated in less noble areas of the cyst ending with the infundibular region. It is important to perform the cautery with low-power cauterization. After cauterization, a 20F Foley catheter with a 10-mL inflated balloon was placed inside the cyst and left open in a collection bag to allow contact between the burning walls of the cyst. 
BUSATO AND BETTEGA
The patients were discharged the next day, and the catheter was removed in the outpatient facility after 7 to 10 postoperative days. The primary end point was the complete disappearance of the cyst or more than a 70% size reduction, as measured by imaging (US or CT) 3 to 12 months after the procedure and at the end of the study, with a follow-up period ranging from 6 months to 13 years. The secondary end points used to determine the success of the procedure were improvement of symptoms, such as pain or heaviness, referenced by the patients, and relief of the urinary-tract obstruction, determined by tests, such as intravenous pyelography or scintigraphy with diethylene triamine pentaacetic acid.
Pain during the immediate postoperative period was assessed based on the patient's request for analgesia and, in the end of the stud by clinical interview with each patient. The length of hospital stay was measured from admission to discharge using information from the hospital database. Operative time was measured from the positioning of the patient to the placement of the Foley catheter.
The variables of age, cyst volume, operative time, and length of hospital stay were statistically analyzed using the Pearson linear correlation coefficient. The location of the cysts in the kidneys was determined from the relative frequency. A dispersion diagram was used for visualization of the relationship between cyst volume, operative time, and length of hospital stay. The initial and residual cyst volumes were compared using the Pearson linear correlation coefficient. Paired data were analyzed with the Fisher exact test and paired t test. Yates-corrected chi-square test was used to analyze the location of the cysts. Table 2 shows the comparison between the preoperative, intermediate (3 months) , and late (6 months) postoperative cyst volumes. Clinical and radiologic improvement was observed in all patients. Figures 3 and 4 show the correlation between the treatment success rate and cyst location. Clinical follow-up ranged from 4 to 162 month (mean 76 mos). No cysts showed malignancy in cytologic analysis of fluid or during follow-up. Small residual volume occurred in some cysts, but it is not correlated with size or the Bosniak classification. Percutaneous access to the cyst was obtained by blind puncture in 7 (21.8%) patients, aided by fluoroscopy in 12 (37.5%) patients, and guided by US in 13 (40.7%) patients.
Results
The hospital stay was 21.7 AE 8.5 hours (range 9-48 h). In the case of five patients with peripelvic cysts, the mean operative time was 37 minutes, and the mean length of hospital stay was 18 hours. There was an inverse relationship between length of hospital stay and cyst volume; however, it was not statistically significant. The operative time was 41.8 AE 19.7 minutes (range 12-94 min).
There was a low complication rate associated with the PE procedure. Complications (Table 3) were classified as intraoperative, early postoperative (occurring before discharge), and late postoperative (occurring after discharge). All patients routinely received intravenous treatment with hyoscine butylbromide and metamizole (every 6 hours) and ketoprofene (every 12 hours) postoperatively while in the 
FIG. 2.
A fluoroscopic image shows a 0.038-inch guidewire inside the cyst, after a direct puncture using a 20-cm-long 18-gauge needle.
hospital. Eight patients needed analgesics for local pain, and four of them needed analgesic supplementation with pethidine hydrochloride. The analysis of postoperative pain during the early postoperative period considered the patient's request for additional analgesia. Eight patients requested intravenous analgesia while in the hospital; the number of doses ranged from 1 to 4 (mean 1.3 doses). Four patients complained of renal colic; three of them underwent ureteral catheterization under cystoscopic guidance so that retrograde pyelography could be performed to guide the puncture of the cyst. For these four patients, routine analgesics were not sufficient; they were part of a group of eight patients who received morphine-like analgesics. One patient presented with acute lumbar pain after 18 months (case 21 in Table 1 ); the evaluation showed a normal CT scan and the hypothesis of renal colic by passing microlithiasis was considered. Patients whose cysts were treated with PE needed no additional treatment.
Discussion
Several methods have been used to manage symptomatic renal cysts. At present, the most commonly used techniques are minimally invasive and include puncture and aspiration with a recurrence rate higher than 75%, 7 laparoscopy assisted resection, and open surgery, which has fallen into disuse. 8, 9 Percutaneous puncture associated with sclerotherapy is able to eliminate the cyst in only 42% of cases and to reduce its size in 52% of cases. 8 Other studies report success rates from 10% to 68% with ethanol injection, the most common sclerosing agent. 10 Results seem to improve with more than one application, at the expense of higher morbidity and costs. 10 The success rate of this procedure is lower than that of laparoscopy or PE. Percutaneous sclerotherapy is also associated with some major complications. Leakage of the sclerosing agent into the renal collecting system or near the ureteropelvic junction may result in fibrosis and late stenosis. 11-14. In spite of the emphasis given to laparoscopy in recent years, this technique, when used in the management of large simple renal cysts, has some disadvantages compared with percutaneous techniques, 15, 16 necessitating multiple access punctures, extensive dissection, and an experienced surgical team. 17 Its success rate is similar to that of PE (95%-100%), but it shows differences regarding mean hospital stay (3.1 d vs 1 d), mean operative time (90 min vs 42 min), and a higher complication rate. 15, 18, 19 The marsupialization of renal cysts by percutaneous access as well as urethroscopy has been proposed. 20 Shah and associates 21 describe a procedure wherein the cyst is marsupialized in the retroperitoneum after PE to improve outcome, but no statistical differences were found between the marsupialized and nonmarsupialized cysts. Another alternative is percutaneous ablation with cyst resection using a resection loop for the prostate. 17 This technique is similar to PE, both with respect to the percutaneous access and electrocauterization of Different from cysts located elsewhere in the body, peripelvic cysts occur less frequently and are usually symptomatic. 21 Despite being located near important structures necessitating a careful approach, no intraoperative complications were encountered in the four patients with peripelvic cysts. Kang and colleagues 17 reported on nine patients who experienced no complications; for these patients, the mean operative time was 55 minutes and the mean hospital stay was 1.3 days. In a 5-year follow-up study of eight patients who underwent PE, Shah and coworkers 21 reported longer operative time and hospital stay than those found in our study: 37 minutes and 18 hours, respectively.
The puncture of the cyst is a key aspect of percutaneous techniques, whether performed blind or guided by fluoroscopy, US, or CT. 22 Usually, studies in the literature evaluate the advantages and disadvantages of the types of punctures used to access a nondilated renal excretory system. In this way, the comparison with punctures of large, easily accessible cysts is compromised. In cases where there is dilation of the excretory system, the success rate of blind punctures performed by experienced surgeons has been reported to be close to 100%. 23 Few complications are associated with transparenchymatous PE, possibly because those inherent to percutaneous nephrolithotomy are minimized when compared with those related to punctures. The overall complication rate of the percutaneous treatment of renal cysts is about 1.4%. 24 Lifethreatening complications and less severe complications occur in 0.75% and 10% of cases, respectively. 12 No major complications occurred in the present series, possibly because of the relatively small sample size and inherent safety of the procedure. The second hypothesis seems to be the most probable, because Shah and associates 21 reported no major complications in a series of only eight patients.
With respect to monitoring, evaluating imaging that was performed 3 and 6 months after the PE was sufficient to determine the success, because additional tests after 13 years showed no recurrence, only the appearance of new cysts. Therefore, annual follow-up is not indicated, only routine periodic follow-up.
Conclusion
PE is a safe, minimally invasive, and effective technique for the management of large renal cysts and is associated with high success rates and low complication rates in long-term follow-up.
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